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ABSTRACT
The Mediterranean Diet, which is rich in complex carbohydrates and plant-based foods, may be
beneficial to athletic performance. To date, no one has examined adherence of collegiate athletes to
a Mediterranean Diet. This study compared how closely collegiate, recreational/intramural, and
non-athletes in college followed a Mediterranean Diet. Surveys and validated Mediterranean Diet
score questionnaires were completed by 933 undergraduates in HLTH 1520: Healthful Living at
Georgia Southern University. Participants self-reported following various diets including
decreased or increased carbohydrate, increased protein, and increased water intake. No one
specifically reported following a Mediterranean Diet and total calculated Mediterranean Diet
scores were low and did not differ among groups. However, scores for individual Mediterranean
Diet components varied. Male athletes, regardless of athletic classification, consumed more
complex carbohydrates such as potatoes and more lean protein such as poultry and fish than female
athletes. However, in contrast to a Mediterranean-type Diet, male athletes consumed larger amounts
of red meat. Athletes also generally consumed significantly more complex carbohydrates than nonathletes and specifically, female athletes consumed significantly more vegetables than non-athlete
females. These data suggest that while athletes consume more complex carbohydrates than nonathletes, males and females obtain these carbohydrates from different sources. It is possible
that consumption of these components of the Mediterranean Diet may be determined in part by
what specific sports males and females are participating in. Future studies may examine this
possibility. These results are relevant to nutrition professionals as they develop appropriate
educational programs on the Mediterranean Diet for athletes in college.
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Chapter One: Introduction and Literature Review
1.1 Definition of an Athlete
An athlete can be defined as an individual involved in any athletic event that
requires physical skill, strength, or endurance (Oxford English Dictionary, 2013).
Individuals can be divided into numerous classifications of athletes including recreational
athletes and competitive athletes, such as collegiate and elite athletes (Laquele, 2009).

1.1.1 Recreational
The term recreation refers to an action that entertains an individual through an
activity (Oxford English Dictionaries, 2009). Recreational athletes are individuals who do
not train for competition at a similar level as a competitive athlete but still remain
physically active (Laquele, 2009). They typically practice improving their skills, train and
follow nutritional recommendations to remain in good physical condition and follow the
rules of the sport in competitions (Bureau of Labor Statistics, U.S. Department of Labor,
2016).

1.1.2 Collegiate
College athletics involve institutions of education such as colleges and
universities that regulate and fund sports and athletic competition (Zumerchik, 1997).
These colleges and universities sponsor college athletes who are students enrolled in their
institution and who compete in their athletic programs (Zumerchik, 1997). College
athletic sports can range from, but are not limited to men’s baseball, men’s and women’s
basketball, women’s field hockey, men’s football, men’s and women's gymnastics, men’s
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ice hockey, men’s and women’s lacrosse, men’s and women’s soccer, women’s softball,
women’s volleyball, and men’s wrestling (Hootman et al, 2007).
The National Collegiate Athletic Association (NCAA) is an organization in the
United States that oversees both regional and national intercollegiate athletics and is
organized into three divisions that each represents a different level of competition
(Encyclopedia Britannica, 2013). Research administered by NCAA Research showed that
with more than 460,000 athletes competing in the association, only a few athletes in each
sport progress to compete at the elite or Olympic level.

1.1.3 Elite
Elite athletes are considered dominant when compared to others competing in
sports (Cambridge Dictionaries, 2016). Several variables such as anthropometric and
physiologic characteristics, balance, the presence of the athlete on the team, duration of
training, form of performance training, development of skills and maturation, and
physical performance contribute to the definition of the elite athlete (Lorenz et al, 2013).
A classification system developed by Swann et al (2014) categorizes four types of
elite athletes: semi-elite, whose highest level of presence is below the standard in their
sport; competitive elite, which are athletes that regularly compete at the highest level in
their field of sport; successful-elite athletes, who have competed at the highest level and
have experienced some level of success as defined by the sport; and world-class elite
athletes, who experience a constant amount of success at the highest level, by repeatedly
producing wins over a long period of time (Swann et al, 2014).
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1.2 Types of Sports
1.2.1 Aerobic Activities
An essential framework of an athlete’s success in sports includes aerobic and
anaerobic power (Gholamhasan et al, 2013). When an organism is aerobic, it is living in
the presence of oxygen (Zumerchik, 1997). Aerobic activity can be referred to as a
structure of exercises that are formed to improve the supply and use of oxygen in the
body and increase the heart’s capacity to pump blood and distribute oxygen throughout
the body (Zumerchik, 1997). This increase in the body’s demand for oxygen causes a
brief increase in respiration and heart rate (Millward et al, 2014). The development of
aerobic power and capacity typically comes from the incorporation of training that is of
low intensity and long duration (Pyne & Sharp, 2014). Common aerobic sports include,
but are not limited to, running, walking, cycling, and dancing (Zumerchik, 1997). All of
these sports require oxygen in order to produce adenosine triphosphate (ATP) – the fuel
for the human body’s cells (Whitney & Rolfes, 2011).

1.2.2 Anaerobic Activities
When an organism is anaerobic, it is able to live and grow when oxygen is not
present (U.S. Environmental Protection Agency). Anaerobic activity is referred to as any
physical activity that is generally of high intensity and short duration, in which the
muscles need for oxygen, exceeds the body’s capacity to supply it (Oxford English
Dictionary, 2008). Common anaerobic sports include, but are not limited to, weightlifting
and sprinting in various sports such as running, swimming, and cycling (Zumerchik,
1997).
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1.3 Nutrition and Athletic Performance
1.3.1 Nutrients
The growth, repair, and maintenance functions of body tissues are dependent on
energy and nutrients (Whitney & Rolfes, 2011). Nutrients are chemical substances found
in food that the body uses for health and growth (Brown et al, 2013). The body can make
certain nutrients in small amounts, but essential nutrients must be obtained from food
(Roth, 2010) in levels adequate for growth and sustenance of life (Encyclopedia
Britannica, 2016).
The six classes of nutrients include the energy yielding nutrients, carbohydrates,
lipids, and proteins also referred to as macronutrients because they are required in gram
(g) quantities. The essential nutrients that do not provide energy are vitamins, minerals,
and water (Whitney & Rolfes, 2011). Of these nutrients, vitamins and minerals are
referred to as micronutrients because they are required in milligram (mg) quantities. The
six nutrients are also categorized into whether they are organic nutrients or inorganic
nutrients (Roth, 2010). Organic nutrients include carbohydrates, lipids, protein, and
vitamins (Encyclopedia Britannica, 2016). Organic nutrients are the fundamental building
blocks of different cell components (Encyclopedia Britannica, 2016). Inorganic nutrients
include minerals and water and are also required for human growth (Roth, 2010). The act
of consuming these nutrients and the process of supplying nourishment or food is called
nutrition and is a branch of science that works with nutrition and nutrients in individuals
(Oxford English Dictionary, 2004).
Nutrient requirements for athletes depend on the type of sport and the various
stages of training including preparation, competition, off-season, and the shifts between
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these stages (Houtkooper et al, 2007). Athletes usually go through regular training and
preparation that includes several hours of high-intensity activity at persistent periods of
time (Pyne & Sharp, 2014). The difficulty of training that athletes often exhibit can result
in energy expenditures two to three times larger than that of untrained individuals (Clark
et al, 2003). Therefore, athletes must sustain an adequate amount of energy and nutrient
intake mainly during times of intense training, in order to avoid injuries, illnesses, and
exhaustion (Melin et al, 2015). Diets rich in various nutrients are essential to managing
the immune system with enough capacity to meet an athlete’s demands of training and
competition (Pyne & Sharp, 2014). Athletes must meet energy requirements and time the
consumption of nutrients such as carbohydrates, protein, and fluids before, during, and
after physical activity to support the maintenance, repair, and growth of muscle, reach
protein synthesis and turnover requirements and to remain sufficiently hydrated
(Houtkooper et al, 2007).

1.3.1.1 Macronutrients
Macronutrients again, are also the only nutrients that yield energy for use in the
body’s tissues according to Whitney & Rolfes, 2011, and are needed in order to maintain
various functions of the body including respiration, circulation, physical work, and
maintenance of core body temperature.
Optimal energy is important for athletes and active individuals who partake in
physical fitness (Genton et al, 2010). A negative energy balance, which results when
more energy is used than taken in, is commonly associated with athletes involved in
aerobic sports like running and cycling and sports with dietary restrictions such as
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gymnastics and wrestling (Potgieter, 2013). All athletes can meet their energy needs from
carbohydrates, protein, and fat (lipids), the energy-yielding macronutrients (Whitney &
Rolfes, 2011).
The macronutrient, carbohydrates, is a compound that consists of the elements
carbon, oxygen, and hydrogen arranged as monosaccharides or multiples of
monosaccharides such as disaccharides and polysaccharides (Whitney & Rolfes, 2011).
The main characteristics of carbohydrates are that they supply the major source of energy
to cells in the body Whitney & Rolfes, 2011), as such; carbohydrates can be measured in
terms of either g or Kilocalories (Kcal) (Zumerchik, 1997) providing four Kcal per g.
Complex carbohydrates include starches and fibers with the main sources of
carbohydrates being found in vegetables, fruits, whole grains, and milk products (Slavin
& Carlson, 2014).
Carbohydrates are one of the two main sources of fuel oxidized by skeletal
muscle tissue during extended endurance exercise (Cermak & Van Loon, 2013).
According to Potgieter (2013), an athlete’s daily recommendation for carbohydrates
varies depending on the amount and intensity of exercise. However, the athlete should
include complex carbohydrates of low-moderate glycemic index into their diets
(Potgieter, 2013). This can help support exercise such as high-intensity intermittent
physical activity which has been shown to rely on muscle glycogen stores in order to
support demanding exercise (Raman et al, 2014).
The essential macronutrient protein (Roth, 2010) is composed of amino acids,
which form the links in the protein chains (Whitney & Rolfes, 2011). Protein is the main
functional and constitutional component of the cells in the body including enzymes,
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membrane carriers, blood transport molecules, intracellular matrices, hair, fingernails,
serum albumin, keratin, and collagen, hormones, and significant parts of membranes
(Whitney & Rolfes). Meats, eggs, and milk are all excellent sources of protein in addition
to some plant-based foods such as beans, peas, and lentils (Breen et al, 2012). The current
Daily Recommended Intake (DRI) of protein generally for adults ranges between 0.8-0.9
g protein/kg/day (Phillips, 2012).
In general, athletes and physically active individuals have increased protein needs.
However, athletes that are involved in anaerobic activities such as strength and power
athletics have protein needs that exceed that of endurance athletes that are involved in
aerobic activities (Hoffman et al, 2009). Increased intake of protein and amino acids to
prevent in muscle impairment is controversial (Genton et al, 2010). The International
Society of Sports Nutrition (ISSN) recommends protein intake to range from 1.0 g/kg to
2.0 g/kg per day of body weight (BW) depending on intensity of exercise (Kersick et al,
2008). Individuals involved in resistance training generally need to consume 1.2 -2.0 g/kg
of BW daily which is substantially higher than the current Recommended Daily
Allowance (RDA) for individuals not involved in resistance training with the intent to
gain muscle mass (Stark et al, 2012). The recommended protein intake for endurance
athletes ranges from 1.2-1.4 g/kg/BW in order to support nitrogen balance (Thomas et al,
2016).
Lipids, the final group of macronutrients, are stored in the body as triglycerides
(Zumerchik, 1997). Lipids are an essential part of an individual’s diet and provide
energy, important structured components of cell membranes, and nutrients such as
vitamins A, D, and E (Thomas et al, 2016). Since lipids are one of the macronutrients that
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supply energy, they contain nine kilocalories of energy per gram, which is the most out of
all the macronutrients (Zumerchik, 1997). The Acceptable Macronutrient Distribution
Range (AMDR) for lipids is 20 to 35% of energy intake (Thomas et al, 2016). The U.S.
Department of Health and Human Services and U.S. Department of Agriculture
recommends that 10% of lipids in the diet are saturated, 10% is polyunsaturated, and 10%
is monounsaturated fat (U.S. Department of Health and Human Services and U.S.
Department of Agriculture, 2015).
Lipids are also one of the two main sources of fuel that is oxidized by skeletal
muscle tissue during activities such as extended endurance exercise (Cermak & Van
Loon, 2013). Lipids are a source of energy for all athletes and active individuals and
provide fat-soluble vitamins and essential fatty acids. The general recommendations for
fat are the same for athletes, which is 20%-35% of fat in their total energy intake
(Potgieter, 2013).

1.3.1.2 Micronutrients
Vitamins and minerals are considered micronutrients because they are required in
mg or microgram (µg) quantities compared to macronutrients required in g amounts
(Whitney & Rolfes, 2011). Vitamins are organic chemical compounds with no caloric
value and are essential to health because they are important for tissue growth,
maintenance, and repair (Zumerchik, 1997). Currently, 14 vitamins have been discovered
and can be classified as either fat-soluble or water-soluble vitamins (Brown et al, 2013).
Fat-soluble vitamins are vitamins that are soluble in fats and oils and insoluble in water
including vitamins A, D, E, and K (Whitney & Rolfes, 2011). Water-soluble vitamins are
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vitamins that are soluble in water including the B complex vitamins and vitamin C
(Brown et al, 2013). Fat-soluble vitamins are able to be stored in large amounts in the
body, which can result in toxicity, so it is recommended that intake of fat-soluble
vitamins from food and supplementation should be carefully watched (Zumerchik, 1997).
Minerals are inorganic compounds with no caloric value that naturally come from
Earth’s crust and are essential to human health (Zumerchik, 1997). Minerals can be
divided into two categories including major minerals and trace minerals (Nix &
Williams, 2009). Major minerals are essential nutrients that the human body requires in
amounts that are greater than 100 mg per day and trace minerals are essential nutrients
that the human body requires in amounts less than 100 mg per day (Whitney & Rolfes,
2011).
Vitamins and minerals play an important role in body processes such as energy
production, hemoglobin synthesis, maintenance of bone health, immune function, and
protection against oxidative damage (Thomas et al, 2016). Vitamins each have their own
separate individual task but in general the functions of vitamins include being
components of enzymes, antioxidants, hormones that affect gene expressions, and a
component of the cell membranes (Nix & Williams, 2009). Vitamins also help with the
facilitation of the release of carbohydrates, protein, and fat (Whitney & Rolfes, 2011). In
addition, some vitamins are important because they can act as antioxidants which are
compounds that prevent the effects of free radicals that take electrons from cell walls and
through this damage, can result in chronic diseases, such as cardiovascular disease and
cancer (Zumerchik, 1997). Vitamins that act as antioxidants include vitamins C, E, and
beta-carotene which is a precursor to vitamin A (Landete, 2013). Minerals aid in a variety
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of metabolic tasks in the body including being involved in building tissue and activating,
regulating, transmitting, and controlling metabolic processes (Nix & Williams, 2009).
Although, recommended intakes vary between vitamins and minerals, the ISSN
recommends that consumption of a sufficient nutrient-rich diet consisting of a variety of
foods should provide an adequate amounts of micronutrients (Potgieter, 2013).
Athletes may choose to consume micronutrients in the form of whole foods or
supplements in order to enhance their athletic performance. However, at this time, the
ergogenic effect of most vitamins and minerals is still unclear and in need of further
research (Potgier, 2013). It is important to note that athletes involved in dietary restricting
sports, such as wresting and gymnastics are at risk for micronutrient deficiencies
according to Thomas et al, 2016. As such, athletes are recommended to consume at least
the RDA for all micronutrients (Thomas et al, 2016). It is also possible that athletes
require greater amounts of micronutrients in order to meet the increased need of building,
repairing, and maintaining lean body mass (Thomas et al, 2016).
With regard to specific micronutrients, it is important to mention that calcium is
important for forming and maintaining healthy bone tissue in athletes and non-athletes
alike (Burke et al, 2010). The main food sources of calcium include milk and milk
products (Whitney & Rolfes, 2011). Magnesium is also important and plays many roles
in cellular metabolism including protein metabolism (Thomas et al, 2016). In order to
make up for the metabolic needs of athletic performance, magnesium must be
redistributed throughout the body because studies have shown that magnesium
deficiencies can have negative impacts with strenuous exercise (Neilson & Lukaski,
2006). The main food sources of magnesium include vegetables, fish, nuts, and whole
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grains (Burke et al, 2011). Zinc also plays a vital role in the growth and repair of muscle
tissue as well as energy production, which is important for athletic performance (Thomas
et al, 2016). The main food sources of zinc include foods high in protein such as meats,
fish, poultry, milk and cheese (Whitney & Rolfes, 2011). Iron is a mineral needed for the
development of oxygen-carrying proteins, hemoglobin and myoglobin, and for the
enzymes that participate in energy production (Thomas et al, 2016). Iron is an important
micronutrient for athletic performance since it is an important component in oxygen
transportation and energy production (Alaunyte et al, 2015). A deficiency in the mineral
iron could result in weakened muscle function and limited work capacity (Thomas et al,
2016). The main food sources for iron include meat sources such as meat and poultry for
heme iron and plant sources such as leafy greens, lentils, and beans for non-heme iron
(Whitney & Rolfes, 2011).
There has been somewhat inconsistent evidence on the antioxidant effects of
Vitamins C and E as well as the action of vitamin D and their roles as ergogenic aids
(Connolly et al, 2006). It has been argued that antioxidants are able to lower the amount
of reactive oxygen species that forms as a result of demanding exercise (Potgieter, 2013).
Research on vitamin C has shown that when it is consumed in amounts of about 250
mg/day through fruits and vegetables, it may cause a reduction in oxidative stress without
compromising training adaptations (Braakhuis & Hopkins, 2015). It is believed that
vitamin E is the most active antioxidant throughout the cell lipid phases (Stepanyan et al,
2014). As a result of vitamin E playing an important role in cell protection from free
radicals brought on by oxidative stress from exercise, it is supported that vitamin E could
aid biological preparation for athletes engaging in endurance exercises (Stepanyan et al,
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2014). However, because there is insufficient evidence to support that a vitamin D
deficiency limits performance, it is proposed that the vitamin may play a significant role
in muscle structure and function (Hamilton, 2011).

1.3.1.3 Water
Water is essential for life, makes up 75% of body weight in infants and 55% in
elderly, and is important for cellular homeostasis (Popkin et al, 2010). Although water
contains no caloric value, it remains an essential nutrient and is vital for human life
(Zumerchik, 1997). Water can be lost from the body in several ways including sweat,
urine, and exhalation and must be replaced by the consumption of fluids from drink and
through water content of various foods (Zumerchik, 1997). It is important to maintain a
balance of about 0.5-2 L per hour in order to maintain hydration levels especially in the
athlete (Potgieter, 2013).
Hydration levels are an important component of exercise performance (Kraft et al,
2012). Athletes tend to lose 6-10% of their body weight in sweat loss as a result of
strenuous physical activities which can lead to dehydration (Popkin et al, 2010).
Dehydration is referred to as a loss of water in the body from normal levels (Murray,
2007). Rehydration can reverse the effects of dehydration and it turn can prevent
oxidative stress produced from physical activity (Popkin et al, 2010). It is recommended
that the body weight of athletes be measured before and after exercise to ensure that fluid
balance is being maintained (Potgieter, 2013). This need is discussed further a later
section of Chapter One.
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1.3.2 Ergogenic Aids, Supplements, and Other Dietary Compounds
Nutritional ergogenic aids are training techniques or nutritional practices that one
might utilize in order to improve the efficiency of exercise performance (Krieder, 2010).
When considering ergogenic aids, athletes should always be counseled because aids need
to be checked for safety and efficacy (Potgieter, 2013). A few ergogenic aids for athletic
performance included in current research include foods that contain antioxidants,
creatine, bicarbonate, and caffeine (Abbey & Rankin, 2011). This thesis will focus further
on antioxidants as ergogenic aids.
Many athletes begin consuming antioxidants and taking antioxidant supplements
as an ergogenic aid in order to prevent free radical damage and muscular fatigue that
results from exercise (Burke et al, 2009). Several studies for various whole food
ergogenic aids include the study of flavenols, including quercitin on oxidative stress in
the body. Oxidative stress refers to an imbalance between the making of reactive oxygen
species and a sufficient amount of antioxidant defenses, which is a detrimental condition
involved in several physiopathological states including exercise (Pingitore et al, 2015).
Evidence supports that supplementation with natural antioxidants could aid in the
recovery of oxidative damage brought on by free radicals and prevent tissue injury in
athletes from exercise (Sadowska-Krępa et al, 2015). Although, there is some research
regarding antioxidants as ergogenic aids have been controversial (Potgieter, 2013).
There are a variety of different plant polyphenols that are categorized into groups
based on their chemical structure with phenolics and flavonoids being two types
(Myburgh, 2014). An antioxidant called quercitin is classified as a flavonol, which is one
of the six subclasses of flavonoid compounds (Kelly, 2011). Flavonoid compounds are
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polyphenolic compounds that are found in many fruit and vegetable sources (Pelletier et
al, 2013). Quercitin is one of the main natural flavonoids that can be found in the skin of
fruits and vegetables, and in leafy vegetables and berries (Askari et al, 2012). They can
specifically be found in red onions, tomatoes, blueberries, apples, black tea, and purple
grapes and their juice (Reid, 2013).
It is estimated that the intake of flavonols in Western populations is estimated to
be around 20-50 mg/day with about 13.82 mg/day being in the form of quercetin-type
flavonols (Kelly, 2011). This could be due to quercitin being the most naturally occurring
flavonoid (Casuso et al, 2013). Human and animal studies have been conducted with
quercitin to see if it has an effect on oxidative stress, inflammation, blood pressure, and
the improvement of the endothelial function (Pelletier et al, 2013). Studies on quercitin
supplementation show an improvement in the running to fatigue time in mice, however,
this study was not conducted on humans so the use of quercitin as an ergogenic aid is still
being researched (Casuso et al, 2013). Previous studies with humans currently show that
quercitin, when consumed alone, does not affect body composition and performance
(Askari et al, 2012). However, quercitin is an antioxidant, so it appears to demonstrate
potential beneficial effects on health (Kelly, 2011). This includes beneficial effects on
cardiovascular disease, endothelial dysfunction, and atherosclerosis (Askari et al, 2012).
The use of raw and/or processed foods as ergogenic aids by athletes has been reported in
several studies (Toscano et al, 2015). Anthocyanin, a phytochemical that is an antioxidant
found in red and purple fruits and vegetables, has shown evidence to reduce
inflammation, oxidative stress, and signs of muscle damage during exercise (Reid, 2013).
Juices containing tart cherries have high amounts of antioxidants and anti-inflammatory
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compounds and can prove to be beneficial in reducing the symptoms of muscle pain after
exercise among athletes training for endurance events (Kuehl et al, 2010). When
consumed before, during, and after endurance exercise, tart cherry juice has been found
to reduce recovery time, oxidative stress, and inflammation (Howatson et al, 2010).
Purple grapes have been shown to have a very high amount of antioxidant and antiinflammatory activity and consumption of purple grape juice is purposed to have possible
ergogenic effects in athletes (Toscano et al, 2015). Also, a reduction in resting blood
pressure and oxygen demand of submaximal exercise has been seen in athletes who
supplement with nitrate-rich beetroot juice (Muggeridge et al, 2014). A six-week
consumption of an acai-berry based juice was shown to have no effect on sprint
performance but did show a reduction in the amount of exercise-induced muscle damage
(Sadowska-Krępa et al, 2015).

1.3.3 Dietary Differences Based Upon Gender and Type of Sport
Leech et al, 2015 defines diet quality as the overall dietary intake of an individual
and how closely it is related to the national guidelines. Studies use various indices such as
the Healthy Eating Index (HEI) based on recommendations of the United States Food
Guide Pyramid and the United States Department of Agriculture (USDA) national dietary
guidelines (Wirt & Collins, 2009). A study led by Webber et al (2015) on the diet quality
of collegiate athletes showed that although female athletes are at risk for eating disorders
and low caloric levels, they had a higher overall diet quality than the males. Similarly, a
study investigating the nutrition knowledge and attitudes of collegiate athletes found that
females tested higher than males in nutrition knowledge (Dunn et al, 2008). The
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questions in the questionnaire included recommendations for the intake of various food
groups, food choice, and the connection between diet and disease (Dunn et al, 2008).
A study that investigated the relationship between physical activity, diet quality,
and weight status by Pate et al (2015) concluded that the relationship between diet quality
and regular day-to-day physical activity has yet to be explored in depth. In a review
investigating nutrition in team sports, results also indicated that the dietary quality of
athletes involved in team sports have not been studied as well as individual athletes have
(Mujika & Burke, 2010). This suggests that more research be done on individuals
participating in individual sports such as track and field. However, Webber et al (2015)
conducted a study on the diet quality of collegiate athletes using a Food Frequency
Questionnaire (FFQ) and comparing it to the HEI. The researchers found that males that
participated in sports involving a ball, including soccer, basketball, and volleyball,
reported a higher overall diet quality than individuals in sports that require a leaner build,
such as gymnastics, swimmers, and divers (Webber et al, 2015). More research needs to
be done in this area on the diet qualities of sports with various levels of athletic
performance including recreational, collegiate, and elite athletes while comparing males
versus females.

1.3.4 Timing of Nutrition
The amount and timing of intake of nutrition, in particular that of carbohydrates
and protein for exercise, is critical to athletic performance (Potgieter, 2013). The study of
nutrient timing in sports and physical activity has become a valuable and attractive aspect
of sports nutrition and the training, performance, and recovery components of sports
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(Smith et al, 2010). Nutrient timing involves the consumption of nutrients, specifically
carbohydrates, protein and water, before, during, and after an exercise session (Aaragon
& Schoenfeld, 2013). It is generally proposed that nutrient timing strategies may be
effective at enhancing training and performance athletes (Nystrom et al, 2015). The
nutritional recommendations before, during, and after physical activity can differ between
endurance and resistance exercise. However, due to the impact, each activity results in
different signaling mechanisms in the skeletal muscle (Millard-Stafford et al, 2008), as
such, many recommendations offer ergogenic effects that apply to both endurance and
resistance trained athletes (Phillips, 2012). The current nutrient timing recommendations
for athletes and active individuals are as follows:

1.3.4.1 Pre-Exercise
Several studies have supported the idea that consumption of carbohydrates and
protein prior to exercise is an effective method for enhancing performance during training
and decreasing muscle damage associated with exercise (Kerksick et al, 2008). Research
shows positive effects of starting exercise with a lower than normal body weight
beginning exercise in a hydrated state with attention paid to the sensation of thirst before,
during, and after exercise (Goulet, 2012). In order to avoid dehydration, several studies
recommend the consumption of fluids before, during, and after exercise in order to
decrease the risk of heat injuries such as a heat stroke (Thomas et al, 2016).
Recommendations for carbohydrate, protein, and fluid intake before exercise are as
follows:
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During moderate to high intensity exercise, glycogen stores in the body will only
last for approximately ninety minutes to three hours. This limit requires that athletes
consume some form of carbohydrates before any exercise lasting longer than ninety
minutes (Potgieter, 2013). Nutrient timing methods such as carbohydrate loading prior to
exercise have been found to increase endurance and exercise performance in athletes
(Burke et al, 2011). Carbohydrate loading refers to a nutritional strategy used to elevate
muscle glycogen stores before any exercise lasting longer than 90 minutes by delaying
fatigue (Raman et al, 2014). Typically, meals high in carbohydrates that are consumed
two to four hours prior to exercise have been shown to benefit athletes by promoting
muscle and liver glycogen stores and supporting blood glucose (Genton et al, 2010).
When fueling for an event, the International Olympic Committee (IOC) generally
recommends 7-12g/kg of BW every 24 hours leading up to an event lasting longer than
90 minutes and 1-4g/kg BW consumed 1-4 hours before exercise lasting longer than 60
minutes (Maughan & Burke, 2012). However, carbohydrate recommendations may
change as factors such as exercise intensity changes and exercise intensity can dictate the
amount of glycogen stores that remain after exercise, which in turn determines how many
carbohydrates, are needed beforehand (Millard-Stafford et al, 2008).
Studies have exhibited that the short term effect of consuming protein close to a
workout including, either immediately prior to or within an hour afterwards, greatly
increases the rate of protein synthesis in the muscles and protein accretion when
compared to delayed consumption of proteins after exercise (Hoffman et al, 2009). In
general, it has been shown that the consumption of protein before and after a workout can
improve physical performance, training session recovery, lean body mass, muscle
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hypertrophy, and strength (Stark et al, 2012). Specifically, protein that is consumed prior
to exercise can provide amino acids for building and repairing of muscle tissue during
exercise (Thomas et al, 2016). There is no definite protein intake requirement set prior to
exercise, but the American College of Sports Nutrition (ACSN) recommends that a
moderate amount of protein ranging between 0.15-0.25 g/kg BW be added to a preexercise meal (Potgieter, 2013).
Research advises that athletes begin exercise in a hydrated state (Goulet, 2012).
The purpose of the recommendation is so that an individual begins the activity with a
normal state of body water content (Sawka et al, 2007). When athletes fall under that
normal state of body water content during exercise, they risk a decrease in performance,
and serious medical conditions such as heat exhaustion and heat stroke can occur (Von
Duvillard et al, 2004). By taking in fluids, athletes are able to maintain hydration and
body temperature, and prevent dehydration (Von Duvillard et al, 2004). Sweat rates for
athletes will depend on the type of exercise, temperature, humidity, body weight,
genetics, heat acclimatization state, and metabolic efficiency (Thomas et al, 2016).
However, the American College of Sports Medicine (ACSM) recommends that athletes
consume around 5-7 mL/kg-1 BW of either water or a sports drink at least four hours
before exercise in order to maintain hydration (Sawka et al, 2007).

1.3.4.2 During Exercise
Recommendations for carbohydrate, protein, and fluid intake during exercise are well
known:
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Since performance in activities such as endurance exercise is largely based on
carbohydrate availability, carbohydrate consumption during exercise may be necessary
(Cermak & Van Loon, 2013). An increase in liver and muscle glycogen stores and proper
fluid intake is recommended during exercise in order to combat muscle fatigue and
hypoglycemia as a result of low muscle glycogen stores (Potgieter, 2013). During
exercise lasting less than 60 minutes, the ISSN recommends that athletes consume 30-60
g of carbohydrates per hour (Potgieter, 2013). These recommendations are especially
advised in the case that no pre-exercise meal has been consumed or the exercise is being
done in hot or humid conditions (Sawka et al, 2007).
Recently studies have shown that consuming protein during exercise is beneficial
for increasing muscle protein synthesis rates for resistance and endurance exercises but
that does not have an effect on improving exercise performance (Van Loon, 2014). The
IOC does not provide any recommendations for protein intake before or during physical
activity due to the association with maximal stimulation of muscle protein synthesis after
exercise although the addition of carbohydrates to protein in a ratio of 3-4:1 during
exercise is showing some promise (Potgier, 2013).
As the type, intensity, and duration of exercise, and environmental factors change,
the need for fluids and electrolytes during exercise changes (Rodriguez et al, 2009). In
order to avoid a water deficit in excess of 2% of body weight, an athlete must hydrate and
drink fluid during exercise (Thomas et al, 2016). Beverages that contain 6% to 8% of
carbohydrates are recommended for exercise that lasts longer than 60 minutes so that
liver and muscle glycogens stores may be replenished and individuals may stay hydrated
during and exercise session (Sawka et al, 2007).
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1.3.4.3 Post-Exercise (Recovery)
The ACSN recommends the main goals of recovery should be to provide the
athletes with adequate fluid, electrolytes, energy, and protein to supply amino acids for
the maintenance and repair of muscle protein, and carbohydrates to replace muscle
glycogen stores and aid recovery (Potgieter, 2013). Recovery involves the rehabilitation
of an individual back to a healthy and or normal state (Oxford English Dictionary, 2009).
Intense or prolonged physical activity and competition can increase the risk for injury and
illness, limiting an athlete’s ability to improve performance, which requires recovery to
decrease that risk (Pyne & Sharp, 2014). The duration after exercise is considered the
most demanding component of nutrient timing due to the reduction of a large part of
stored fuels such as glycogen and amino acids and the damage caused to muscle fibers
after an intensive resistance training workout (Aragon & Schoenfeld, 2013). After
demanding physical activity, recovery involves a variety of methods that are determined
by timing and quantity of the consumption of nutrients (Potgieter, 2013). Various
nutritional recovery strategies include water and electrolyte intake for rehydration and
rebuilding carbohydrate stores and protein consumption for recovery of muscles (Kovacs
et al, 2014). The development of a recovery strategy, which involves the application of
techniques to quicken the time of recovery, could possibly reduce the risk of injury in
athletes following exercise (Nédélec et al, 2013). Recommendations for carbohydrate,
protein, and fluid intake after exercise are as follows:
Consumption of carbohydrates after exercise could result in increased glycogen
levels and could affect glycogen syntheses in the short run (Thomas et al, 2016). As such,
the ASCN, the IOC and the ISSN recommends 1.0-1.5g/kg BW of carbohydrates during
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the first 30 minutes following an exercise session and again every two hours following
the exercise session (Potgieter, 2013). For aerobic exercises, it has been shown that
consuming carbohydrates in conjunction with smaller amounts of protein within the first
few hours following an endurance event, has been shown to increase muscle glycogen
resynthesis rate (Millard-Stafford et al, 2008). The ISSN recommends having a
carbohydrate to protein ratio of 3:1 to 4:1 or by adding 0.2-0.5 g/kg of BW of protein to a
recovery meal along with carbohydrates, which can result in increased muscle protein
synthesis and improved performance (Potgieter, 2013).
Glycogen synthesis rates have been found to be similar when both carbohydrates
and protein are available following endurance and resistance exercise (Thomas et al,
2016). Protein that is included in meals after exercise could also provide amino acids
needed for muscle protein repair in the body (Thomas et al, 2016). The IOC recommends
a total of 20-25 g of protein be consumed following resistance exercise and the ACSM,
the ISSN, and the IOC all agree that approximately 20 g of protein within 30 minutes
after is sufficient after any exercise to obtain a positive effect (Potgieter, 2013).
If athletes do not consume adequate amounts of fluid during exercise to balance
fluid losses, they may finish their exercise period dehydrated (Thomas et al, 2016).
Dehydration refers to a reduction in the amount of water in the body and can be harmful
to the health of an individual (Oxford English Dictionary, 1993). For example,
dehydration can lead to increases in core temperature, fatigue, headaches, vomiting,
diarrhea, and muscle cramps (Von Duvillard et al, 2004). Hydration status can be restored
by replacing fluids and electrolytes lost during exercise with the intake of meals and
beverages (Thomas et al, 2016). When accelerated recovery is needed, 1.5 L of fluid per
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kg of BW lost during exercise should be consumed in the form of beverages, snacks, and
meals (Potgieter, 2013).

1.3.5 The Mediterranean Diet
The Mediterranean Diet was first defined as a general food consumption pattern
observed in individuals living in countries surrounding the Mediterranean Sea during the
early 1950’s through the late 1960’s (Lopez-Garcia et al, 2014). The Mediterranean Diet
earned its appreciation in the 1990’s due to the characteristics of the diet showing to
make improvements in health and has continued to expand and increase in popularity
with the general public and in research communities (Piscopo, 2009).

1.3.5.1 Characteristics
The diet is characterized by a high intake of plant foods including vegetables,
fruits, whole grains, legumes, nuts, and herbs and spices (Hoffman et al, 2015). The diet
also consists of moderate amounts of dairy products and low amounts of red meat,
processed meats, sweets. In addition, the diet includes the consumption of moderate
amounts of fish and poultry at meals (Estruch et al, 2013).
The two most common attributes of the Mediterranean Diet are the consumption
of wine and olive oil (Hoffman et al, 2015). Wine, almost exclusively red wine, is
consumed in moderate amounts usually with meals (Chrysohoou et al, 2004). According
to Buckland & Gonzalez (2015), olive oil is an essential part of the diet as it is the
primary source of dietary fat, supplying a third to two-thirds of total vegetable fat. Olive
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oil is used in almost all meals in the Mediterranean Diet for cooking and in salad
dressings (Hoffman et al, 2015).

1.3.5.2 Role in Inflammation
Inflammation is now being recognized as a key factor in chronic diseases such as
atherosclerosis and cardiovascular disease (Richard et al, 2013). Several studies have
shown that increasing adherence to the Mediterranean Diet is beneficial to one’s health
including the prevention of cardiovascular disease (Estruch et al, 2013). In a study with
1,003 individuals from European regions that survived myocardial infractions exhibited
an inverse relationship between a Mediterranean Diet Score and the development of a
pro-inflammatory state (Panagiotakos et al, 2009). In addition, a study done with patients
diagnosed with metabolic syndrome saw an increased relationship between the
consumption of the Mediterranean Diet and markers of systemic vascular inflammation
(Esposito et al, 2004). When the Mediterranean Diet is combined with weight loss this
causes a reduction in plasma C - reactive protein concentrations, which is an
inflammatory biomarker, associated with metabolic syndrome (Richard et al, 2013).
There is also sufficient scientific evidence that supports characteristics of the
Mediterranean Diet’s benefit to health due to the results of pro-inflammatory factors and
various biological components (Ginter & Simko, 2015). As a result, the Mediterranean
Diet could possibly be used as a remedial approach for chronic inflammation diseases
(Gotsis et al, 2015).
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1.3.5.3 Role in Disease Prevention
The Mediterranean Diet has been persistent in exhibiting its positive influence on
health (Sofi et al, 2014). Research on the diet from countries surrounding the
Mediterranean Sea greatly support the positive impacts it makes on human health and
cardiovascular disease due to its antioxidant and anti-inflammatory effects (Chrysohoou
et al, 2004). Individuals living in countries surrounding the Mediterranean Sea have been
shown in research to benefit from increased life expectancy, decreased rates of morbidity
from chronic disease and protection against heart attacks, certain cancers, diabetes, and
other diseases associated with oxidative stress (Serra-Majem et al, 2004).
An increase in the adherence to the Mediterranean Diet has consistently been
associated with a decreased risk of cardiovascular diseases in both observational group
studies and prevention trials (Estruch et al, 2013). Recent epidemiological evidence
suggests that high intake of olive oil in the Mediterranean Diet is associated with a
reduced risk of several chronic disease, with cardiovascular disease being the primary
disease (Buckland & Gonzalez, 2015). In addition, a Spanish study on the effects of the
Mediterranean Diet on the primary prevention of cardiovascular diseases examined the
effects of the Mediterranean Diet on disease prevention by randomly selecting subjects
who had either Type 2 diabetes or at least three other major risk factors and asking them
to follow a Mediterranean Diet. This study showed that both individuals in both
Mediterranean diet groups had a 30% decreased prevalence of major cardiovascular
events (Robson, 2014).
According to Whayne (2014), the Mediterranean Diet may also impact the
prevalence of various other diseases such as various forms of cancer, Parkinson’s disease,
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and Alzheimer’s disease with past research showing that the Mediterranean Diet could
play a significant role in the prevention of these diseases (Otaegui-Arrazola et al, 2014).
For example, research has shown that individuals strictly following the Mediterranean
Diet have been linked to a decrease in cognitive decline (Gotsis et al, 2015). In addition,
several studies show a link between individuals with a high adherence to the
Mediterranean Diet and a reduced risk from the occurrence of breast cancer, prostate
cancer, and cancer mortality (Schwingshackl & Hoffmann, 2014). Furthermore, an
inverse correlation exists between the Mediterranean Diet and the consumption of
omega-6 and omega-3 essential fatty acids, high intakes of fiber, and antioxidants in the
polyphenols such as quercetin and lycopene that are commonly found in foods related to
the Mediterranean Diet such as tomatoes, olives, grapes (Ginter & Simko, 2015).

1.3.5.4. Role in Athletics
Many characteristics of the Mediterranean Diet, including high consumptions of
whole grains, vegetables, and fruits, have generally been recommended for athletes to
include in their diet in order to maintain and improve performance (Potgieter, 2013).
There are also other aspects of the Mediterranean Diet such as the consumption of olive
oil and antioxidants that could be beneficial to athletes and used as a ergogenic effect
(Ginter & Simko, 2015). Omega-3 fatty acids present in olive oil and fish oil are
absorbed into heart and muscle skeletal membranes which has been shown to reduce
oxygen consumption in animals (Peoples et al, 2008). For example, a study performed on
rat skeletal muscle demonstrated that extra-virgin olive oil improved the adaptive
response of the body to conditions of oxidative stress due to physical activity
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(Castrogiovanni et al, 2014). In addition, a study on sixteen men concluded that fish oil
supplementation lowered heart rate, whole-body oxygen consumption, and rate pressure
product during demanding workouts (Peoples et al, 2008).
Although there has been a somewhat inconsistent result regarding the ability of
antioxidants to lower the amount of reactive oxygen species that form as a result of
demanding exercise, it is possible that this major characteristic of the Mediterranean Diet
could be beneficial if utilized by athletes (Potgieter, 2013). A study conducted on
recreational marathon runners and tart cherry juice, which contains large amounts
antioxidants, improved individual’s recovery after physical activity (Brouner et al, 2010).
The results of these recent studies display not only health benefits to the general
population, but also the potential to be used as an ergogenic aid during exercise or
athletic performance (Cermak & Van Loon, 2013). Though these individual foods
commonly found in the Mediterranean Diet have been studied in various populations, no
one to date has examined its use by an athletic population of varying genders and athletic
performance levels. It may be beneficial to conduct further research on the Mediterranean
Diet as whole in order to see its effect on athletic performance.

1.3.6 Goals of This Project
The principle goal of this project was to determine whether recreational and
collegiate athletes adhere to a Mediterranean-type Diet. The hypothesis of this study was
less than 50% of college athletes enrolled in a Healthful Living course (HLTH 1520) at
Georgia Southern University adhere to a Mediterranean-type Diet, that collegiate athletes
adhere to the Mediterranean Diet more often than college athletes involved in recreational
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athletics, and that female athletes, both recreational and collegiate, adhere to the
Mediterranean Diet more often than male recreational and collegiate athletes. The
specific aims of this study were:

Aim 1
To determine collegiate, recreational/intramural (rec/inta), and non-athletes adherence to
a Mediterranean-type diet based on the frequency of foods common in the Mediterranean
Diet they consume.
Aim 2
To compare the number of recreational, collegiate athletes, and non-athletes that adhere
to the Mediterranean Diet.
Aim 3
To compare the number of female and male recreational, collegiate, and non-athletes that
adhere to a Mediterranean-type Diet.
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Chapter Two - Materials and Methods
2.1 Subjects/Demographics
Demographic data was collected about participants at the start of the study. The subjects
of this study were male and female underclassmen enrolled in the Healthful Living
(HLTH 1520) course at Georgia Southern University. To be considered underclassmen,
this population had to have completed less than 60 college credit hours. Participants of
the study were asked to complete a demographic sheet prior to taking the survey where
were asked their age, gender, class in school (freshman, sophomore, junior, senior).
Additional questions included whether participants lived on campus, had a meal plan, and
whether or not they had a prior nutrition class. Participants were also asked how often
they bought and prepared their own meals. Choices included "often" (more than ten times
a month), "sometimes" (5-10 times a month), "rarely" (less than 5 times a month), or
"never". Furthermore, participants were asked the sports in which they participated, if
any, and if so, at what level was their participation. Choices included recreational or
collegiate level. Lastly, if participants played a sport, they were asked if they had ever
followed a specific diet to improve athletic performance. Choices ranged from yes to no
and if yes, participants indicated which diet(s) were followed.

2.2 Instrumentation
The instrument used in this study was a survey derived from the 11-item survey
by Martinez-Gonzalez et al. (2004). Food items included non-refined cereals (whole
grain bread, pasta, rice, etc.), potatoes, fruits, vegetables, legumes, olive oil, fish, poultry,
red meat and products, full-fat dairy products, and alcohol intake which were also
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summarized to provide a total Mediterranean Diet Score for each participant. The
demographic sheet and survey instrument appear in Appendix A.

2.3 Procedures
Students (N = 933) completed the survey before they received the nutrition lecture
in the HLTH 1520 course. This approach was used so that the data from the study would
be collected without influence from a nutrition lecture in the course. Surveys were given
to three sections of the Healthful Living courses at Georgia Southern University at the
beginning of the class period. The survey was given in an auditorium where the students
had access to their own desk. The students were given the option to either take the survey
or decline participation. There was no penalty if a student chose not to participate in the
survey and students also had the right to refuse to continue participation at any time
during the administration of the survey. The length of time provided for the survey was
approximately ten minutes which was determined before the study was conducted to be
sufficient for participants to complete the survey.

2.4 Calculation of Mediterranean Diet Scores
Consistent with other studies, scores of less than or equal to 26 represent a lower
Mediterranean Diet score and scores of greater than or equal to 27 represented a higher
Mediterranean Diet score. The total Mediterranean Diet score was obtained by totaling
individual components of the Mediterranean Diet score including consumption of nonrefined cereals, potatoes, fruits, vegetables, legumes, fish, red meat and products, poultry,
full-fat dairy products, olive oil, alcohol.
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Individual scores for non-refined cereals, potatoes, fruits, vegetables, legumes,
fish, full-fat dairy products, and olive oil increase as the servings per week increase.
However, individual scores for red meat and products, poultry, and alcohol decrease as
the servings per week increase as the consumption of these components are
characteristically low in the Mediterranean Diet.

2.5 Approval
Approval for this study was granted by the Institutional Review Board (IRB) at Georgia
Southern University. A copy of the IRB approval appears in Appendix B.

2.6 Analysis of the Data
Frequency of adherence to the Mediterranean Diet was analyzed for significance
using Fisher’s Exact Test within VassarStats (For a 2x2 Contingency Table:. (n.d.).
Retrieved from http://vassarstats.net/tab2x2.html).
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Chapter Three - Results
3.1 Demographics
Demographics of all of the participants are presented in Tables 1 and 2. Table 1
shows that of the participants, approximately 5% of males and females were collegiate
athletes. Of the remaining participants, a significantly higher proportion of men (63.5%)
reported being recreational/intramural athletes than females (36.5%) (p <0.0001) (Table
1). The majority of the participants were freshmen (78%) with an even distribution of
males and females (N=372, 39.8% females, N=357, 38.2% males). The remaining
were sophomores (22%) with a similar even distribution by gender (N=98, 10.5%
females, N=107, 11.4% males). In addition, there was a significant difference in the
number of individuals who participated in sports at any level when comparing males and
females. Male underclassmen participated significantly more in either level of sports than
females (p <0.0001) (Table 1).
The majority of all students lived on campus and participated in a meal plan.
Regardless of sex, significantly more collegiate athletes participated in a meal plan than
non-athletes (p=0.03) (Table 2). This observation may be due to scholarships being
awarded to collegiate athletes by a university scholarship which include meal plan
expenses. Based upon this observation, it is not surprising then, that the majority of
participants in all categories selected the "sometimes", "rarely", and "never" option when
asked how often their meals were bought after preparation at home. These selections
would be expected due to the observed high participation rate in meal plans on campus
by participants.
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Table 1: Demographics of Athletes and Non-Athletes
Males
(N=463)

Females
(N=470)

% (N)

% (N)

Collegiate Athletes a

5.8 (27)

4.7 (22)

Rec/Intra Athletes a

57.2 (265)

32.3 (152)

Non-Athletes a

37.0 (171)

63.0 (296)

a

p <0.0001 – Significant difference: Male and Female Collegiate/Recreational/Intramural Athletes vs. Male and Female Non-Athletes
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Table 2: Demographics of Collegiate Athletes, Recreational/Intramural Athletes,
and Non-Athletes by Gender
Characteristics

Class in School
Freshman
Sophomore
Live on Campus
Yes
No
Meal Plan
Yes
No
Buying/Preparation
of Own Meals
Often
S/R/N
Prior Nutrition Education
High School
College

Collegiate
Male
Female

Rec/Intra
Male
Female

Non-Athletes
Male
Female

% (N)

% (N)

% (N)

66.7 (18) 81.8(18)
33.3 (9) 18.2 (4)

79.6 (211)
20.4 (54)

81.6(124)
18.4 (28)

74.3 (127) 77.7 (230)
25.7 (44) 22.3 (66)

74.1 (20) 77.3(17)
25.9 (7) 22.7 (5)

79.2 (210)
20.8 (55)

86.2 (131)
13.8 (21)

74.3 (127) 80.1 (237)
25.7 (44) 19.9 (59)

81.5 (22) 81.8(18)
18.5 (5) 18.2(4)

79.6 (211)
20.4 (54)

82.2 (125)
17.8 (27)

71.9 (123) 76.4 (226)
28.1 (48) 23.6 (70)

33.3 (9)
40.9 (9)
66.7 (18) 59.1 (13)

27.5 (73)
33.6 (51)
72.5 (192) 66.4 (101)

35.1 (60) 32.4 (96)
64.9 (111) 67.6 (200)

85 (17)
15 (3)

88.3 (174)
11.7 (23)

88.5 (108) 85.4 (204)
11.5 (14) 14.6 (35)

86.7 (13)
13.3 (2)

86.4 (108)
13.6 (17)

*Prior nutrition education does not add up to the total because some people selected both and some people did not have prior nutrition
education.
a
– p = 0.03 Comparison between total athletes and total non-athletes of both genders.
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The majority of students in all categories also had prior nutrition education in high school
(86.9%). There were also no significant observed differences found between collegiate,
recreational/intramural, and non-athlete types in regards to when their prior nutrition
education was completed. As well as no significant differences in the extent of nutrition
education between athlete types, non-athletes, or by gender regarding their class in
school, living on campus, buying and preparation of own meals, and prior nutrition
education.

3.2 Survey Data
As shown in Tables 3, the sport played most by collegiate male athletes was
football (28%), while the sport collegiate female athletes participated in most was
marching band and majorettes (20.8%). The next most played sports for collegiate male
athletes were marching band/majorettes (28.0%), lacrosse (8.0%), soccer (8.0%), and
track and field (8.0%), while the next most played sports for collegiate females athletes
were cheerleading (12.5%), dance (12.5%), and swimming and/or diving (12.5%).
Regarding participation in recreational or intramural sports by gender, (Table 4),
male collegiate athletes, males participated most in basketball (20.2%), followed by flag
football (20.0%), and soccer (14.9%). The recreational/intramural sports participated in
most by females were soccer (19.8%) volleyball (19.4%), and flag football (15.2%).
When asked if they ever followed a specific diet to improve their athletic
performance (Table 5), significantly more male recreational/intramural athletes (78.9%)
reported following a diet than female recreational/intramural athletes (21.1%; p <0.0001).
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Table 3: Collegiate Sports by Gender
Males
(N=27)

Females
(N=22)*

% (N)

% (N)

Collegiate Sports
Football
Marching Band/Majorettes
Lacrosse
Soccer
Track & Field
Archery
Basketball
Golf
Tennis
Volleyball
Did Not Specify

Collegiate Sports
25.9 (7)
25.9 (7)
7.4 (2)
7.4 (2)
7.4 (2)
3.7 (1)
3.7 (1)
3.7 (1)
3.7 (1)
3.7 (1)
7.4 (2)

Marching Band/Majorettes
Cheerleading
Dance
Swimming and/or Diving
Equestrian
Tennis
Track & Field
Basketball
Cross Country
Rifle
Soccer

20.8 (5)
12.5 (3)
12.5 (3)
12.5 (3)
8.3 (2)
8.3 (2)
8.3 (2)
4.2 (1)
4.2 (1)
4.2 (1)
4.2 (1)

*Two females specified participating in 2 or more sport
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Table 4: Recreational/Intramural Sports by Gender
Males
(N=476)
% (N)

Rec/Intra Sports
Basketball
Flag Football
Soccer
Softball
Ultimate Frisbee
Volleyball
Tennis
Golf

20.2 (96)
20.0 (95)
14.9 (71)
7.8 (37)
6.5 (31)
5.9 (28)
5.0 (24)
5.0 (24)

Othera

14.7 (70)

Females
(N=217)

Rec/Intra Sports
Soccer
Volleyball
Flag Football
Softball
Ultimate Frisbee
Basketball
None Indicated
Otherb

% (N)
19.8 (43)
19.4 (42)
15.2 (33)
6.9 (15)
6.5 (14)
6.0 (13)
5.1 (11)
21.7 (47)

aOther

for males: Raquetball, dodge ball, gym, none indicated, swimming/diving, rugby, lacrosse, bowling, other, archery, table tennis, skateboarding, ROTC
hunting, humans vs zombies, friendly, wrestling, triathlon, wheelchair basketball, Quidditch, biking/cycling/spinning, climbing, running/jogging, aikido (all
were <5% participation each)
bOther for females: Dodge ball, gym, tennis, archery, yoga, cheerleading, dance, running/jogging, lacrosse, golf, tennis, racquetball, fitness class,
biking/cycling/spinning, Quidditch, equestrian, at home/on own, outside activities, swimming, bowling, walking, ROTC (all were <5% participation each)
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Table 5: Adherence of Athletes to a Specific Diet to Improve Performance
Males
(N=292)

Females
(N=174)

Collegiate
Yes
No

% (N)

% (N)

55.6 (15)
44.4 (12)

31.8 (7)
68.4 (15)

Rec/Intra a
Yes
No

67.5 (179)
32.5 (86)

31.6 (48)
68.4 (104)

a

p=< 0.0001 – Significant difference between Male Recreational/Intramural Athletes and Female Recreational/Intramural Athletes
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In contrast, there was no significant difference by gender when comparing the prevalence
of collegiate athletes who followed a specific diet (Table 5).
More specifically, Table 6 displays the results to the free response question
participants were asked regarding what specific diets they may have followed, if any, for
athletic performance. Regardless of athlete type, the four most chosen diets for both
genders were increased carbohydrate intake, decreased carbohydrate intake, increased
protein intake, and increased water intake. Of these diets, male collegiate athletes
followed a decreased carbohydrate diet (20.8%) most followed by an increased
carbohydrate diet (12.5%). In contrast, female collegiate athletes indicated following an
increased carbohydrate diet (22.2%) most, then an increased water intake diet (22.2%),
followed by a decreased carbohydrate diet (11.1%). Of these choices, male
recreational/intramural athletes mostly specified following an increased protein intake
diet (23.0%) followed by a decreased carbohydrate diet (14.8%), while female
recreational/intramural athletes mostly followed a decreased carbohydrate intake diet
(23.8%) followed by an increased protein intake diet (12.5%). No comparison was made
between the type of sport played and the specific diet followed by any of the athlete
types.
While no participant self-reported intentionally following a Mediterranean Diet,
the purpose of this study was to determine if participants followed diets with
Mediterranean characteristics through their reporting of consumption of specific
components within the diet through the reporting of a Mediterranean Diet Score
(Martınez-Gonzalez et al, 2004). The results of this analysis by gender and athlete status
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Table 6: Adherence of Collegiate and Recreational/Intramural Athletes to Specific Diets* by Gender
Males
(N=292)

Females
(N=174)

% (N)

% (N)

Male Collegiate Diets
Decreased Carbohydrate Intake
Increased Carbohydrate Intake
Othera

20.8 (5)
12.5 (3)
66.7 (16)

Male Rec/Intra Diets
Increased Protein Intake
Decreased Carbohydrate Intake
Water/ Water Diet
Increased Carbohydrate Intake
Otherc

23.0 (28)
14.8 (18)
5.7 (7)
9.0 (11)
46.2 (55)

Female Collegiate Diets
Decreased Carbohydrate Intake
Increased Carbohydrate Intake
Water/ Water Diet
Otherb
Female Rec/Intra Diets
Increased Protein Intake
Decreased Carbohydrate Intake
Water/ Water Diet
Otherd

11.1 (1)
22.2 (2)
27.3 (3)
45.5 (5)
12.5 (10)
23.8 (19)
8.8 (7)
80 (44)

a: Other (<5%) includes Increased Fat Intake, Increased Protein Intake, Gluten Free, No Fried Foods, Fruit (8.3%), Gaining Weight/Bulking/Caloric Surplus (16.7%),
Healthy/Clean Eating (12.5%), Vegetables (8.3%)
b: Other includes Fruit (11.1%), Grilled Foods (11.1%), Diet Plan Recommended by Coach (11.1%), Paleo Diet (11.1%), Gluten Free (11.1%)
c: Other (<5%) includes Caloric Surplus/ Gaining Weight, Healthy/ Clean Eating, Paleo Diet, Fruits, Did not include, Calorie Counting/ Tracking, Vegetables, No junk,
processed, fried foods, Personal, Carbohydrate balance, Vegetarian, Low-Fat Diet, Supplements, Ketogenic Diet, Gluten Free, Jordon Burroughs Workout, Military Diet,
Chicken And Rice, South Beach Diet, Juice Cleanse, Caloric deficit/losing weight (6.6%)
d: Other (<5%) includes Healthy/ Clean Eating, Vegetarian Diet, Calorie Counting/ Tracking, Vegetables, Caloric Surplus/ Gaining Weight, Caloric Deficit/ Losing Weight,
Increased Carbohydrate Intake, Gluten Free, Low-Fat Diet, Supplements, No Sodium, Liquid Diet, Grilled Foods, Gatorade Only, Daniel Fast, Cheat Day Sunday, Paleo
Diet (7.5%), Fruits (6.3%), No junk, processed, fried foods (5.0%), Did Not Include (5.0%)
*No athletes reported following the Mediterranean Diet
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are shown in Figure 1. The majority of students in all categories in both genders obtained
an overall Mediterranean Diet score of 26 or less.
The percentage of students with an overall score at or below 26 ranged from 63%
of male collegiate athletes to 82% of male non-athletes. Participants with an overall score
at or above 27 included 18% of male non-athletes and 37% of male collegiate
athletes. Despite an apparent trend for male and female collegiate athletes to have high
Mediterranean Diet scores compared to recreational/intramural athletes and non-athletes,
these differences in total Mediterranean Diet scores did not reach significance. These
scores are consistent with self-reported diets that were followed in that following a
Mediterranean Diet wasn’t a specific diet initially followed by participants for athletic
performance.
Further analysis of Table 7 shows consumption scores for individual components
of the Mediterranean Diet, including non-refined cereals, potatoes, fruits, vegetables,
legumes, fish, red meat and potatoes, poultry, full-fat dairy products, olive oil, and
alcohol. When considering all types of athletes and non-athletes, males ate significantly
more potatoes (p=0.02), fish (p=0.006), red meat (p <0.0001), and poultry (p = 0.0003)
than females. In addition, when comparing all athletes to non-athletes by gender on their
Mediterranean Diet scores for potatoes, fruit, vegetables, and alcohol, female college who
participated in sports consumed significantly more potatoes (p=0.02), fruit
(p=0.007), vegetables (p=0.01) and alcohol (p=0.01) than non-athlete female
college students. These differences may be explainable based upon self-reported
participation in particular sports. The majority of male athletes reported participating in
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75.7

78.3

Non-Athlete

68.2

77.4

Recreational/Intramural

Males

Females

Males

24.3

21.7

18.1

22.6

31.8

37

63

% by Gender of Each Type of Athletes or Non-Athlete

!

81.9

Collegiate

Females

Mediterranean Diet Score

≤ 26a

≥ 27a

Figure 1 - Overall Mediterranean Diet Score
a

: A score of ≤ 26 represents a lower Mediterranean Diet score. A score of ≥ 27 represents a higher Mediterranean Diet score. Score was
obtained by totaling individual components of the Mediterranean Diet score which includes non-refined cereals, potatoes, fruits, vegetables,
legumes, fish, red meat and products, poultry, full fat dairy products, olive oil, alcohol. The ranges of total values were 0-81.
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Table 7: Individual Mediterranean Diet Score for Food Categories by Athletic
Status and Gender
Food
Category

Non-Refined
Cereals a
≤2
≥3
Potatoes b
≤2
≥3
Fruits c
≤2
≥3
Vegetables d
≤2
≥3
Legumes e
≤2
≥3
Fish f
≤2
≥3
Red meat and
products g
≤2
≥3
Poultry h
≤2
≥3
Full fat dairy
products i
≤2
≥3
Olive Oil j
≤2
≥3
Alcohol k
≤2
≥3

Collegiate
Males
Females
(N=27)
(N=22)

Rec/Intra
Males
Females
(N=265)
(N=152)

Non-Athlete
Males
Females
(N=171)
(N=296)

% (N)

% (N)

% (N)

100.0 (27)
0.00 (0)

90.9 (20)
9.1 (2)

89.1 (236)
10.9 (29)

90.1 (137)
9.9 (15)

89.5 (153)
10.5 (18)

92.6 (274)
7.4 (22)

88.9 (24)
11.1 (3)

95.5 (21)
4.5 (1)

86.4 (229)
13.6 (36)

93.4 (142)
6.6 (10)

91.2 (156)
8.8 (15)

98.0 (290)
2.0 (6)

74.1 (20)
25.9 (7)

68.2 (15)
31.8 (7)

75.1 (199)
24.9 (66)

64.5 (98)
35.5 (54)

82.5 (141)
17.5 (30)

76.7 (227)
23.3 (69)

81.5 (22)
18.5 (5)

90.9 (20)
9.1 (2)

88.7 (235)
11.3 (30)

81.6 (124)
18.4 (28)

88.3 (151)
11.7 (20)

90.5 (268)
9.5 (28)

14.8 (4)
85.2 (23)

22.2 (6)
72.7 (16)

37.0 (98)
63.0 (167)

39.5 (60)
60.5 (92)

39.2 (67)
60.8 (104)

45.3 (134)
54.7 (162)

18.5 (5)
81.5 (22)

36.4 (8)
63.6 (14)

34.0 (90)
66.0 (175)

46.7 (71)
53.2 (81)

40.4 (69)
59.6 (102)

52.0 (154)
48.0 (142)

59.2 (16)
40.7 (11)

36.4 (8)
63.6 (14)

70.2 (186)
29.8 (79)

50.7 (77)
49.3 (75)

69.6 (119)
30.4 (52)

41.9 (124)
58.1(172)

18.5 (5)
81.5 (22)

0.00 (0)
100.0 (22)

23.4 (62)
76.6 (203)

10.5 (16)
89.5 (136)

74.3 (127)
25.7 (44)

100.0 (27)
0.00 (0)

100.0 (22)
0.00 (0)

95.8 (254)
4.2 (11)

99.3 (151)
0.7 (1)

93.6 (160)
6.4 (11)

98.0 (290)
2.0 (6)

25.9 (7)
74.1 (20)

31.8 (7)
68.2 (15)

29.8 (79)
70.2 (186)

26.3 (40)
73.7 (112)

40.9 (70)
59.1 (101)

36.5 (108)
63.5 (188)

3.7 (1)
96.3 (26)

4.5 (1)
95.5 (21)

14.0 (37)
86.0 (228)

8.6 (13)
91.4 (139)

7.0 (12)
93.0 (159)

2.4 (7)
97.6 (289)

8.4 (25)
91.6 (271)
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a: Non-Refined Cereals: Individual score is increased as serving per week of non-refined cereals increases or is high
•
No significant differences found
b: Potatoes: Individual score is increased as serving per week of potatoes increases or is high
•
p = .03 Comparison between Rec/Intra Men and Women
•
p = .02 Comparison between Total Male and Female Athletes
•
p = .001 Comparison between Male and Female College Students That Do Not Play Sports
•
p = .02 Comparison between Total Female Athletes and Female College Students That Do Not Play
Sports
•
p = .0003 Comparison between Total Athletes and Total College Students That Do Not Play Sports
c: Fruits: Individual score is increased as serving per week of fruits increases or is high
•
p = .02 Comparison between Rec/Intra Men and Women
•
p = .03 Comparison between Total Male and Female Athletes
•
p = .007 Comparison between Total Female Athletes and Female College Students That Do Not
Play Sports
•
p = .008 Comparison between Total Athletes and Total College Students That Do Not Play Sports
d: Vegetables: Individual score is increased as serving per week of vegetables increases or is high
•
p = .01 Comparison between Total Female Athletes and Female College Students That Do Not Play
Sports
e: Legumes: Individual score is increased as serving per week of legumes increases or is high
•
p = .03 Comparison between Total Athletes and Total College Students That Do Not Play Sports
f: Fish: Individual score is increased as serving per week of fish increases or is high
•
p = .01 Comparison between Rec/Intra Men and Women
•
p = .006 Comparison between Total Male and Female Athletes
•
p = .02 Comparison between Male and Female College Students That Do Not Play Sports
•
p = .03 Comparison between Total Athletes and Total College Students That Do Not Play Sports
•
p = .001 Comparison between Total Athletes and Total College Students That Do Not Play Sports
g: Red Meat and Products: Individual score is increased as serving per week of red meat and products decreases or is
low
•
p <.0001 Comparison between Rec/Intra Men and Women
•
p <.0001 Comparison between Total Male and Female Athletes
•
p = .004 Comparison between Total Athletes and Total College Students That Do Not Play Sports
h: Poultry: Individual score is increased as serving per week of poultry decreases or is low
•
p = .002 Comparison between Rec/Intra Men and Women
•
p = .0003 Comparison between Total Male and Female Athletes
i: Full Fat Dairy Products: Individual score is increased as serving per week of full-fat dairy products increases or is
high
•
p = .006 Comparison between Rec/Intra Men and Women
•
p = .02 Comparison between Male and Female College Students That Do Not Play Sports
j: Olive Oil: Individual score is increased as serving per week of olive oil increases or is high
•
p = .04 Comparison between Total Female Athletes and Female College Students That Do Not Play
Sports
•
p = .01 Comparison between Total Male Athletes and Male College Students That Do
Not
Play Sports
•
p = .002 Comparison between Total Athletes and Total College Students That Do Not Play Sports
k: Alcohol: Individual score is increased as serving per week of alcohol decreases or is low
•
p = .02 Comparison between Male and Female College Students That Do Not Play Sports
•
p = .005 Comparison between Total Female Athletes and Female College Students That Do Not
Play Sports
•
p <.0001 Comparison between Total Athletes and Total College Students That Do Not Play Sports
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football, marching band, basketball, and soccer. In addition, female athletes reported
participating in mainly marching band, cheerleading, soccer, and volleyball.
Consumption of a diet high in lean protein such as fish and poultry, as well as
complex carbohydrates, are typical characteristics of diets followed when individuals
participate in sports that involve anaerobic activities which is what the majority of the
men participate in, such as football, basketball, and soccer. When comparing male
athletes of both types together to non-athletes males, male athletes reported consuming
significantly more olive oil than non-athlete males (p=0.01).
Regardless of gender and level of athletic participation, participants in sports had
significantly altered diet scores for individual components of the Mediterranean
Diet. This supports the concept that certain components of the Mediterranean Diet are
being followed by athletes. Fruit (p=0.008), legumes (p=0.03), fish (p=0.001), olive oil
(p=0.002), and alcohol (p <0.0001) were consumed significantly more in athletes than in
non-athletes. However, in opposition to a Mediterranean Diet consumption pattern,
athletes also ate significantly more red meat (p=0.004) than non-athletes. In addition,
potatoes (p = 0.003) were consumed significantly less in athletes than in non-athletes.
Similar trends were observed among recreational/intramural and non-athletes
when comparing males to females. Specifically, among males and females who played
recreational/intramural sports, males ate more potatoes (p=0.03), fish (p=0.01), red meat
(p <0.0001), and poultry (p=0.002) than females. In contrast, these same females ate
more fruit than male recreational/intramural athletes (p=0.02). Finally, among nonathletes, males ate more potatoes (p=0.001), fish (p=0.02), full fat dairy products
(p=0.02), and alcohol (p=0.02) than females.
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Chapter 4 - Summary and Discussion
The main goal of this study was to determine whether collegiate and
recreational/intramural athletes and non-athlete college students adhere to a
Mediterranean-type Diet. The hypothesis for this study was shown to be true in that less
than 50% of college athletes enrolled in a Healthful Living course (HLTH 1520) at
Georgia Southern University adhere to the Mediterranean Diet, and also that female
athletes, both recreational and collegiate, adhere to the Mediterranean Diet more often
than male recreational and collegiate athletes.
The first specific aim of this study was to determine how if recreational and
collegiate athletes adhere to a Mediterranean-type Diet based on the frequency of
consumption for foods common in the Mediterranean Diet. This study showed that there
were no significant differences among the high and low total Mediterranean Diet scores
in any of the categories. However, many of the participants in all categories had a
Mediterranean Diet score of 26 or below which indicated that the majority of these
college students have a low adherence to the Mediterranean Diet. These results are not
surprising since according to studies conducted on university students in the United
States, students displayed dietary habits below the recommended levels for fruits and
vegetables, and at an increased intake level for high saturated fat foods (Silliman et al,
2004). In addition, when students self-reported following particular diets to improve
athletic performance, no one indicated following a Mediterranean Diet. Overall, the
Mediterranean Diet pattern which includes a high intake of fruits and vegetables and low
consumption of high saturated fat foods such as poultry and red meat products is in
opposition to reported intakes by those participants. This observation may be due to
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college being a critical period of transition for college students. Environmental factors,
including on and off-campus living, may have an effect on students eating behaviors. In
addition, other studies reported that college students state that availability, lack of time,
and appeal of food are factors that have influence on their eating behaviors (Deliens et al,
2014). With an inability to adapt to their new environment, negative dietary habits can
occur, such as lower consumptions of vegetables and the possibility of weight gain
(Deliens et al, 2014). The data from the current study support this idea.
In Aim 2, the number of recreational athletes, collegiate athletes, and non-athletes
that adhere to the Mediterranean Diet without the consideration of gender was compared.
As described earlier, there were no significant differences found in any of the categories
when comparing total Mediterranean Diet scores so there were no differences between
collegiate, recreational/intramural athletes and non-athletes. Likewise, Aim 3 compared
the number of female and male recreational, collegiate, and non-athletes adherence to a
Mediterranean-type Diet. Again, there were no significant differences found between
genders in any athlete category when comparing total Mediterranean Diet scores. Based
on the results of this study, athlete status and gender did not appear to overall influence
adherence to a Mediterranean Diet by college students even though it affected individual
scores. This may suggest that issues discussed before regarding environmental and time
factors influencing the dietary patterns of college students may be applied to all athlete
categories, non-athletes, and genders alike. Although athletes, in general, may be
expected to have greater nutrition knowledge and more adequate nutritional intakes than
non-athletes, research shows that an athlete’s dietary patterns can be substandard. In a
study conducted by Hinton et al, 2004, only 15% of male athletes and 26% of female
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athletes had adequate intakes of carbohydrate and protein. Furthermore, from the same
study, male athletes were more likely to exceed the Dietary Guidelines for fat, saturated
fat, cholesterol, and sodium than female athletes. This research shows that it is possible
for the diets of collegiate and recreational athletes to be similar to that of non-athlete
college students, thereby supporting the results of the current study.
Since the majority of both athlete and non-athlete college students in the current
study have a lower adherence to the Mediterranean Diet, all underclassmen college
students could benefit from receiving nutrition education and information about the
Mediterranean Diet and its link to decreased mortality risk and increased cardiovascular
health (Petroka et al, 2016). Specific aspects of the Mediterranean Diet such as high
intakes of complex carbohydrates, plant foods, fish, olive oil, and antioxidants are also
important for athletes to help maintain and improve their performance. Education of
athletes on these specific components in the Mediterranean Diet may also be beneficial to
help improve performance. Specifically, an emphasis on a diet characteristically high in
complex carbohydrates, lean sources of protein, plant-based foods, omega-3 fatty acids,
and antioxidants could be beneficial.
Prior studies have shown that both male and female college students benefit from
nutrition education interventions. Educational nutrition lectures and cooking demos have
been shown in past research to increase the consumption of fruits and vegetables after the
intervention (Lua & Wan Putri Elena, 2012). In the current study, the majority of
participants had prior nutrition education coursework in high school, with no significant
differences between genders, athlete type, and non-athletes. While not asked of
participants, it is likely that nutrition education received in high school was incorporated
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into health classes with a small emphasis on nutrition. To be more effective, a study
conducted by Mirsa (2007) recommends offering stand-alone nutrition education courses
and programs in college.
This study is limited in that it included class sections selected for the completion
of the survey mostly being comprised of freshman (78%). Due to this, the study only
utilized an underclassmen population. In the future, inclusion of juniors and seniors in a
similar study may allow for a more thorough analysis of adherence of students
throughout college to a Mediterranean Diet. In addition, the distribution of athlete
categories in the current study were uneven. Collegiate athletes represented a low percent
of the participant population (5.3%). In contrast, recreational and intramural athletes
(44.5%) and non-athlete students (50.1%) represented a greater proportion of the
participants. Surveying additional sections of HLTH 1520 may have increased the
number of collegiate athlete participants.
Future studies may compare upperclassmen to underclassmen collegiate athletes,
recreational/intramural, and non-athletes to determine see whether year in college or age
plays a role in adherence to the Mediterranean Diet. In addition, a future study could
include a larger variety of athletes and sports and to see if there is any distinction between
type of sport and adherence to the Mediterranean Diet. In conclusion, the results of this
study add information to the body of knowledge regarding adherence to the
Mediterranean Diet among college aged collegiate, recreational and intramural athletes
and non-athletes.
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Appendix A1: Demographics Questions
1. Gender (check one):
____ Male

____ Female

2. Age
_________

3. Class in School
_____ Freshman

_____ Sophomore

_____ Junior

_____ Senior

4. Do you currently live on-campus at Georgia Southern University?
_____ Yes

_____ No

5. Do you currently participate in a meal plan at Georgia Southern University?
_____ Yes

_____ No

6. How often do you prepare/ plan your own meals?
_____ Often (more than 10 times a month) _____ Sometimes (5-10 times a month)
_____ Rarely (less than 5 times a month)

_____ Never

7. Have you had a nutrition class/ lecture in college or high school of any kind before today?
_____ Yes

_____ No

8. If yes, when?
______ College

_______ High School

9. Which level of sports do you participate in at Georgia Southern?
_____ Intramural

_____ Recreational

_____ Collegiate

_____ None

_____ Other (_____________________________)

10. Which of the intramural/ recreation sports do you participate in at Georgia Southern?
(choose all that apply)
_____ Softball

_____ Flag Football

_____ Volleyball
_____ Golf

_____ Ultimate Frisbee

_____ Tennis

_____ Basketball

_____ Soccer

_____ None

_____ Other (_____________________________________)

76

11. Which of the collegiate sports do you participate in at Georgia Southern?
_____ Baseball

_____ Basketball

_____ Golf

_____ Track & Field

_____ Soccer

_____ Tennis

_____ Rifle

_____ Cross Country

_____ Softball

_____ Swimming and/ or Diving

______ None

_____ Other (___________________________________)

_____ Volleyball

12. Have you ever followed a specific diet to improve your athletic performance?
_____ Yes

_____ No

13. If yes, which type of diet(s)?
__________________________________________________________________________________
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Appendix A2: Mediterranean Diet Score
How often do you consume the following items per week?
13. Non-refined cereals (whole grain bread, pasta, rice, etc.)
(1 slice of bread, 1 cup of ready-to-eat cereal, or ½ cup of cooked rice, cooked pasta, or
cooked cereal)
_____ Never
_____ 9-12 servings

_____ 1-4 servings

_____ 5-8 servings

_____ 13-18 servings

_____ >18 servings

14. Potatoes (1 medium boiled or baked white potato; 1 cup diced or mashed potato)
_____ Never
_____ 9-12 servings

_____ 1-4 servings

_____ 5-8 servings

_____ 13-18 servings

_____ >18 servings

15. Fruits (1 medium fruit; ½ cup chopped)
_____ Never
_____ 9-12 servings

_____ 1-4 servings

_____ 5-8 servings

_____ 13-18 servings

_____ >18 serving

16. Vegetables (1 cup raw leafy vegetables; ½ cup other vegetables)
_____ Never

_____ 1-4 servings

_____ 5-8 servings

_____ 9-12 servings
_____ 13-18 servings
17. Legumes (beans) (1/2 cup cooked or canned)
_____ Never
_____ 9-12 servings

_____ 1-4 servings

_____ >18 servings

_____ 5-8 servings

_____ 13-18 servings

_____ >18 servings

18. Fish (8 ounces of uncooked fish)
_____ Never
_____ 9-12 servings

_____ 1-4 servings

_____ 5-8 servings

_____ 13-18 servings

_____ >18 servings

19. Red meat and products (hot dogs, bacon, etc.) (2 to 3 ounces of cooked leans meat)
_____ Never
_____ 9-12 servings

_____ 1-4 servings

_____ 5-8 servings

_____ 13-18 servings

_____ >18 servings
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20. Poultry (2 to 3 ounces of cooked leans meat)
_____ Never

_____ 1-4 servings

_____ 9-12 servings

_____ 5-8 servings

_____ 13-18 servings

_____ >18 servings

21. Full fat dairy products (cheese, yoghurt, and milk)
(1 cup milk yogurt; 2 ounces processed cheese)
_____ Never

_____ 1-4 servings

_____ 9-12 servings

_____ 5-8 servings

_____ 13-18 servings

_____ >18 servings

22. Use of olive oil in cooking (times/week) (1 tablespoon)
_____ Never

_____ 1-4 servings

_____ 9-12 servings

_____ 5-8 servings

_____ 13-18 servings

_____ >18 servings

23. Alcoholic beverages (ounces per day)
(1 beer = 12 oz. and 1 restaurant served glass of wine = 5 oz.)
_____ Less than 10 oz/ day
_____ 17 oz/day

_____ 10 oz/ day
_____ 20 oz/ day

_____ 13.5 oz/ day
_____ >23.7 oz/ day
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Appendix B1: Informed Consent and IRB Approvals
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Appendix B3 – Certification of Investigator Responsibilities
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Appendix B4 – IRB Proposal Narrative
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Appendix B7 – Survey Administration Approval
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Appendix C: Time Schedule of Study
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Appendix C: Time Schedule of Study
Submit IRB forms

December 2016

Final Thesis Proposal Submitted

January 2017

Data Collection

January 2017

Data Analysis
Submit Final Draft of Thesis to Mentor
Presentation of Thesis

February-December 2017
March 2018
April 2018
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